We explored how speakers and listeners use hand gestures as a source of perceptual-motor information during naturalistic communication. After solving the Tower of Hanoi task either with real objects or on a computer, speakers explained the task to listeners. Speakers' hand gestures, but not their speech, reflected properties of the particular objects and the actions that they had previously used to solve the task. Speakers who solved the problem with real objects used more grasping handshapes and produced more curved trajectories during the explanation. Listeners who observed explanations from speakers who had previously solved the problem with real objects subsequently treated computer objects more like real objects; their mouse trajectories revealed that they lifted the objects in conjunction with moving them sideways, and this behavior was related to the particular gestures that were observed. These findings demonstrate that hand gestures are a reliable source of perceptual-motor information during human communication.
Introduction
Speakers and listeners have access to a wide variety of information about the world, some of which does not readily lend itself to representation in language. A paradigmatic example is the difficulty speakers have in communicating information about how to perform actions in the worldfor example, explaining how to tie one's shoes or ride a bicycle. When people speak, however, they also often gesture with their hands. These gestures may be particularly well-suited for the representation and communication of information about performing actions in the world. However, given that this sort of procedural knowledge is often not linguistically accessible (Willingham, Nissen, & Bullemer, 1989) , it is also possible that detailed procedural knowledge of a task is not active when people are communicating about a task, especially when they are not overtly performing any actions or making reference to co-present objects.
If speakers do encode action information in their gesture, one further question is whether listeners are sensitive to this information. Outside the context of speech, observers are sensitive to subtle differences in action dynamics when observing overt actions (e.g. Heyes & Foster, 2002; Runeson & Frykholm, 1981) . Moreover, a growing body of research suggests that perceptual-motor representations are involved in language processing (Glenberg & Kaschak, 2002; Glover, Rosenbaum, Graham, & Dixon, 2004; Kaschak et al., 2005; Richardson, Spivey, Barsalou, & McRae, 2003; Zwaan, Stanfield, & Yaxley, 2002) . Thus, it is possible that listeners are using action information from gesture to further inform their construction of meaning. However, previous work on listener's sensitivity to hand gestures has focused on listeners' responses to gestures with qualitatively different handshapes, trajectories, and/or locations, leaving open the question of whether listeners are sensitive to fine-grained procedural information in gesture.
Models of gesture production make differing predictions about whether or not action information should be preferentially encoded in gesture. Models in which hand gestures emerge out of interaction between visual-manual and
